Valero Houston Refinery
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Energy & the Environment

= Introduction

= Houston Refinery History

= Technology Highlights
mAspen Utility Management System
mConmec Power Train System
mBambeck Low O2 Control System
mCogeneration & Other Technology

= Plans & Questions




Valero Refining System

Denver, Colorado
» 27,000 bpd capacity

Quebec, Canada

+ 200,000 bpd capacity \\m

Benicia, California
+ 180,000 bpd capacity

v 4—|
Paulsboro, New Jersey
+ 190,000 bpd capacity

Wilmington, California 1
* 141,000 bpd capacity Ardmore, Oklahoma

» 85,000 bpd capacity

McKee, Texas “«
+ 170,000 bpd capacity Krotz Springs, Louisiana
» 86,000 bpd capacity

Refinery Three Rivers, Texas p
: ° Terminals * 98,000 bpd capacity
Crude Pipelines ) Houston, Texas
Texas City, Texas .
— Products Pipelines « 243,000 bpd capacity » 136,000 bpd capacity
Ethylene/Propylene Pipelines Corpus Christi, Texas

[ Retail Marketing Presence 341,000 bpd capacily




* Valero Houston Refinery History

*First Built During WW2 to Support the War Effort

eMajor Expansion in the Mid-50’s
ePetrochemical Complex
eNaphtha Reformer
eDistillate Hydrotreaters

eExisting 90,000 BPD Crude Unit
® Built in Early Sixties

eMajor Expansion in the Mid-70’s
eExisting 65,000 BPD FCC Unit
eSolvent Deasphalting Unit (SDU)
¢200 TPD Sulfur Unit Capacity




* Valero Houston Refinery History

*Other Additions in the Eighties and Nineties
eMTBE Unit — 1981 (First Catalytic Distillation MTBE Unit)
eCogeneration Units — 1989
eROSE Unit - 1989 (replaced SDU)
eSulfur Unit - 1990

eAlkylation Unit Expansion — 1991

eFuture Challenges

eNOX Nonattainment Area

e(Clean Fuels

eFurther Environmental Projects




* Valero Houston Refinery Statistics

*298 Acres Located on Houston Ship Channel
Employs Approximately 280 People

*Has Access to Local Terminals, Pipelines
*Has Ship and Barge Docks

LPG
Naphtha

. £\ .Capacity | iy
S 136,000 BPD Capacity e joue D 5
90,000 BPD Sour Crude .. [y Sl
30,000 BPD Resid Oil
*Major Products Distiation S8
*Gasoline 60,000 BPD
*Diesel 35,000 BPD
*Fuel Oil/Asphalt 15,000 BPD
LPG 8,000 BPD

‘MTBE 1,800 BPD
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Technologles

ﬂ Refinery-Wide Energy Model
ﬁ FCC Power Recovery Train

ﬁ Crude Heaters Excess Air Control




Cogeneration Provides Steam and Power for Valero’s Refining Needs
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Waste Heat Provides Steam Benefit and Increased Efficiency




Valero Refinery Cogeneration System

Benicia, California
* 45 Mw of capacity

v
m Paulsboro, New Jersey
* 60 MW of capacity

Corpus Christi, Texas f‘m T

* 30 MW of capacity <

Houston, Texas

Texas City, Texas .
* 26 MW of capacity

* 26 MW of capacity

Current Cogeneration Is At Relatively Small Scale




* Drivers for the Future of Cogeneration

* Consumption of Internal Produced Fuels

* Market Dynamics
e Environmental

* Fuel Efficiency

* Scale
» Reliability
* Self Sufficiency




* Other Technology
: ‘\\ RSP e .

Automatic Blowdown for Cooling Towers
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* Automatic Blowdown System

¢$300,000 per year in savings
eMore reliable system operation
*Enhanced corrosion and fouling prevention control

*Ceramic Coating
*Exchanger Cleaning
*Active Distillation Monitoring
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ﬁ Refinery-Wide Energy Model

it ﬁ FCC Power Recovery Train
ﬁ ﬁ Crude Heaters Excess Air Control
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ﬁ All technologies discussed here




